Introduction
All kinds of organisations, whether they be government agencies, private companies, charitable institutions or other collectives, spend time and effort to define their short, medium and long term objectives and the strategies that help them to be achieved (Demir and Kocabaş, 2010) . The essence of project management is a direct outcome of what is the required scope of work and how well it is implemented (Silva et al., 2014) . The contemporary need for project management, and the contribution that is possible from deploying a structured methodology, regardless of industry sector or discipline, is well documented. Project management has become both a key activity of organisational management and has enabled success, balance and harmony to be realised by global organisations (Hutson, 1997) .
The definition of organisational maturity refers to operations that are in perfect synergy to achieve strategic objectives (Silva et al., 2014) . Maturity models are considered to be tools that simulate specific aspects of capability and define the qualitative attributes that characterise competence at a particular level of performance (Demir and Kocabaş, 2010) . These levels are typically sequential (Kohlegger et al., 2009) . The origins of maturity models lie in the discipline of total quality management. They require a thorough understanding of an organisation's current strategic position and where it aims to be in the future (Brookes and Clark, 2009 ). A maturity model provides a framework for systematic and continuous performance improvement.
Organisations are considered more likely to deliver successful projects if they have systems in place that reflect a mature project management environment based on a culture of continuous improvement (Crawford, 2011) . Over the years research has been undertaken to develop frameworks that objectively measure organisational maturity (Cooke-Davies, 2004; Nesensohn et al., 2014) . Popular frameworks in widespread use are generally complex and require a high degree of expertise and time when deployed in practice. Nesensohn et al. (2014) found that over the past two decades there has been a rapid growth in publications about organisational maturity. Based on a search of four key databases (i.e. Business Source Complete; Emerald; Scopus; Discover) from 1990 to 2013, they found that the number of relevant articles per database has increased every year. There has been a simultaneous growth in maturity models over this period.
The aim of this paper is to set out a management maturity model based on the plan-do-check-act (PDCA) cycle to assess the maturity and performance of organisations in project management environments. This includes a review of relevant literature, reflection of criticisms, model development based on a unique conceptual approach, and field testing of this proposed solution in a real organisation, followed by discussion of implementation feedback and final conclusions.
Literature review
The achievement of consistent project management excellence is assisted by mature organisational systems and processes. The understanding of maturity, however, is often a subjective concept (Pretorius et al., 2012) . Maturity models typically have a conceptual underpinning with constituent components that define the progressive development of capabilities, and ideally outline the processes that organisations could implement to achieve a more mature state (PMI, 2013) . Maturity improvements require a concerted effort of continuous review and reflection at an organisational management level.
It should be noted that maturity models, like the discipline of project management itself, apply generically to any industry sector. For example, no compelling consensus was found in the literature that organisations undertaking engineering and construction projects require a bespoke solution. Some models have certainly emerged from a particular sector, such as software development, but their subsequent application has been demonstrated over time to have a much broader appeal.
There are now a number of maturity models operating within a range of business management fields, and in particular within the discipline of project management. The three main players in project management are discussed below.
Capability Maturity Model Integration (CMMI)
The Capability Maturity Model Integration (CMMI) project had its origins in a number of other tools that were developed from 1986 and were combined together in 1993 to form a single integrated tool (de Souza and Gomes, 2015) . According to the CMMI Institute, over 10,500 individual CMMI appraisals have now been undertaken globally since 2007, making it the most successful maturity tool available. The CMMI Institute operates through a network of CMMI partners, which comprise trained and certified organisations and individuals providing official training programs, appraisals and other consulting services. The CMMI Institute Partner Network enables global reach to organisational clients and is the only avenue for authentic CMMI services outside of the institute itself (http://cmmiinstitute.com/about-cmmi-institute).
Building on an organisation's business performance objectives, CMMI provides a set of practices for improving processes, resulting in a continuous improvement system that paves the way for better operations and performance. CMMI applies to organisations that undertake software development, systems engineering and product development through the use of a single tool to assess maturity or capability, and provides direction while developing more sophisticated processes (Staples et al., 2007; Pane and Sarno, 2015) . There are five maturity levels used in the 'staged' representation of CMMI:
1. Initial: Processes are unpredictable, poorly controlled and reactive 2. Managed: Processes are characterised for projects and are often reactive 3. Defined: Processes are characterised for the organisation and are proactive 4. Quantitatively managed: Processes are measured and controlled 5. Optimising: There is a focus on process improvement An immature organisation would display characteristics such as process improvisation, approved processes being ignored, reactive as opposed to proactive decisions, unrealistic budget and schedule constraints, quality sacrificed for schedule, and no objective measure of quality. In contrast, the characteristics of a mature organisation include inter-group communication and coordination, work accomplished according to plan, practices consistent with processes, processes updated as necessary, well-defined roles/responsibilities, and formal commitment from management.
CMMI can also be used as 'continuous' representation, where six capability levels apply instead. In this case, 'level 1: initial' is subdivided into 'level 0: incomplete' and 'level 1: performed'. The remaining levels are the same. There is little significance between the meaning attached to maturity and capability.
Some studies state that there is a problem with the adoption of CMMI by organisations, and facilitation of the assessment is required to avoid wasting resources (Hardgrave and Armstrong, 2005; Staples and Niazi, 2010; Allué et al., 2013) . According to Allué et al. (2013) , one way of achieving facilitation is to provide organisations with tools or software products that make the adoption of CMMI easier. Few tools support all of the types of CMMI-related activities however as the support level that is provided is often limited, and a tool's ability to be customised according to the users' needs is quite small (Musat et al., 2010) . CMMI is compatible with the AGILE project management methodology (Jiang et al., 2004) .
Portfolio, Program & Project Management Maturity Model (P3M3)
The Office of Government Commerce (OGC) fostered the development of a government maturity standard called the Portfolio, Program and Project Management Maturity Model (P3M3), aligned to the PRINCE2 methodology (González et al., 2007) . According to Sowden et al. (2008:8) , "P3M3 is not simply about isolated, here-and-now assessments -it also acts as a roadmap for ongoing improvement and progression towards realistic and achievable goals that are suitable for your business needs and aspirations". González et al. (2007) states that P3M3 focuses on the addition of portfolio and program management domains to earlier versions of the model, helping to expand emerging processes of project complexity that contribute to overall success. The levels of maturity in P3M3 are effectively identical to those for CMMI, and are described in Table 1. P3M3, like PRINCE2, is a joint venture between OGC and Axelos and has a strong support base in the United Kingdom. It is built on seven process-related perspectives that exist in project, program and portfolio domains and is assessed at five levels of increasing maturity (https://www.axelos.com/best-practice-solutions/p3m3/what-is-p3m3). These perspectives are: . Another shortcoming they mention is that the 'generic attributes' evaluated in all three P3M3 domains are claimed as essential to achieving improvement in project management maturity. It is doubtful however whether these generic attributes are appropriate for program and portfolio management domains, which are typically more complex than standalone project management (Artto et al., 2009; Young et al., 2014) . Table 1 : P3M3 maturity levels (Sowden et al., 2008) 
Organisational Project Management Maturity Model (OPM3)
Another important model used in the project management discipline is OPM3. Developed by a team of volunteers from the PMI between 1998 and 2013, it is suitable for organisations of any size, location or practice environment. It aims to enumerate the level of maturity of projects and practices, based on best practices as a methodology for assessment. Similar to P3M3, it sets out requirements to assist in the development of better capabilities that underpin projects, programs and portfolios and assist organisations to realise strategic objectives through the delivery of successful outcomes (PMI, 2013; Silva et al., 2014) . This model supports both continuous process improvement to diagnose existing organisational systems, and uniquely highlights potential problems or deficiencies including the detailed design of necessary improvements (Fahrenkrog et al., 2003) . It is aligned specifically to the widely recognised PMBOK methodology. OPM3 compares organisational activities with a large number of standardised best practices, measuring them in project, program and portfolio management contexts by examining capabilities and related outcomes. Organisations are then classified into four levels of maturity development, not five as embedded in CMMI and P3M3, for each process area in each domain (Pinto and Williams, 2013 OPM3 is by far the most sophisticated of the identified maturity models in the discipline of project management, but also the most resource intensive (Hillson, 2003; Cooke-Davies, 2004; Backlund et al., 2014) . Current maturity models are unlikely to ever be the 'silver bullet' that one might hope for because they typically:
1. Lack a well-researched and theoretical understanding of what is needed for successful project management outcomes 2. Are founded on the assumption that there is an ideal path of development towards maturity that most organisations should pursue regardless of discipline area, project scope, competitive marketplace context or chosen strategy 3. Must walk a fine line "between the 'Scylla' of over-simplification and the 'Charybdis' of excessive complexity" (Cooke-Davies, 2004 :1252 OPM3 is currently under review and is the subject of deep unrest between some of the certified assessors and the PMI over the current direction and marketing of a product that comprises shared intellectual property. Without full access to the best practice standards, which are the heart of the model, assessors are unable to use this tool in practice. It is likely that in the years that lie ahead OPM3 will be significantly changed and possibly rebranded.
Other models
A number of other maturity models discovered online were also reviewed: 
General criticisms
One of the criticisms of applying the current models in organisations is the focus on explicit project management knowledge areas rather than intangible assets, which are less obvious but nevertheless contribute to a mature project management capability (Jugdev and Thomas, 2002) . Intangible assets include context-specific outcomes such as customer involvement and implicit human factors including creativity, integrity and trust (Pasian et al., 2012; Backlund et al., 2014) . Another problem with many models is the complexity of their frameworks, which may prevent potential users to implement them on the basis of time and cost commitment (Crawford, 2011) .
Jugdev and Thomas (2002) also summarised some common criticisms of maturity models as comprising:
1. The models are mostly inflexible to change and ongoing improvements and are not able to address specific areas of specialisation 2. The models are often orientated towards identification of problems rather than solving problems 3. The models do not take account of the rapid pace of change and emerging technologies and innovative processes or practices adopted by organisations over time 4. The structured levels of maturity models do not propose sufficient detail to assess progress achievement 5. The models methodologies are largely mono-disciplined, disconnected from practice, and at times overwhelming 6. The models mostly ignore the human resource or operational aspects Maturity models often have a limited theoretical basis and lack conceptual underpinning (Backlund et al., 2014) . A major research project by Thomas and Mullaly (2008) into the benefit of project management identified the significance of 'fit' between implementation of projects and organisational strategy, including the impact of internal and external contexts. Mullaly and Thomas (2010) also highlight that this contradicts lessons from contingency theory, suggesting that different organisational configurations can be successful provided the strategies are consistent with their environment. In other words, maturity models need to provide a bridge between project success and organisational strategy. Crawford (2011:1) The literature highlights a situation where the dominant market solutions to organisational maturity each have disadvantages that make them too rigid (one size fits all), deterministic (based on hierarchical assessment), misaligned to objectives (not strategic) and impractical (disconnect to project success). In addition, existing market solutions are complicated and resource intensive.
Given the above, it is suggested that an appropriate management maturity model should be customisable by organisations (i.e. able to evolve according to their changing environment over time), systematic in its assessment of organisational capabilities (i.e. continuous improvement framework), aligned to organisational strategy at the level of project, program and portfolio (i.e. management by objectives), and relevant to project delivery success in practice (i.e. use of measurable critical success factors). There is opportunity to align the model to the PMBOK methodology given that OPM3 is the main player in this domain, yet OPM3 is extremely complicated, expensive (cost and time) and currently going through a tumultuous stage in its development.
Proposed Management Maturity Model (MMM)
Each of the key criteria mentioned above is examined in this section. Inspiration is drawn from the seminal work of Charles R. Darwin (1809 -1882 ), W. Edwards Deming (1900 -1993 , Peter F. Drucker (1909 Drucker ( -2005 and D. Ronald Daniel (1931-) for the design of the proposed Management Maturity Model (MMM). Intrinsic to the model's approach is the need for it to also be practical in the project management marketplace and hence capable of widespread adoption.
Customisable
The literature is clear that a 'one size fits all' approach to maturity assessment is flawed. Not only are organisations different, but they also operate in a wide range of industries that themselves are at different stages of maturity. It has always been a core objective of maturity models to enable comparison of organisations in the context of benchmarking against 'best practice'. What constitutes best practice in one industry, however, may not be appropriate in another. It is also a barrier to adoption if competitive advantage is lost through disclosure of levels of immaturity that might affect reputation and market position. A more confidential way to benchmark performance needs to be found.
Organisations evolve over time, and the strength of their capabilities dictates whether they are successful or unsuccessful. Maturity assessment needs to provide guidance on positive improvement and fix weaknesses that might lead to poor performance. Charles Darwin is renown for his contribution to evolution theory. His research established that all species of life have descended from common ancestors over time. His scientific theory was that this branching pattern of evolution resulted from a process of natural selection, in which the struggle to survive is similar to selective breeding programs. Darwin published his theory of evolution together with compelling field evidence in his book On the Origin of Species (Darwin, 1859) . By the 1870s, the scientific community and a significant proportion of the general public believed evolution was indeed true, but it took many more years before a broad consensus emerged that natural selection was the basis of evolutionary improvement and capable of explaining the diversity of life on Earth. Darwin has been characterised as being one of the most influential people in human history.
Using this concept, organisations can be viewed as 'species' that evolve and diversify. This is not a function of maturation, but their agility to deal with external forces and trends within the environment in which they operate. These influences change over time. Best practice is also fluid.
Generic capabilities and standard criteria for mature systems and performance is limiting and inflexible. A better approach is for organisations to understand their journey of maturity over time by assessing their own core strategic objectives. Benchmarking with others can take place through the sharing of relevant organisational objectives used by market leaders or innovators that describe capabilities that are considered critical to success. Rather than comparing maturity levels to benchmark best practice, organisations adopt capabilities that are compatible with their individual structure and vision. Customisable core strategic objectives and organisational capabilities should be a key tenet in the process of maturity assessment.
Systematic
The literature is also clear that maturity assessment must be systematic and evidence-based. Maturity by definition is a process of continuous improvement from a state of relative simplicity (or naivety) to one of sophistication and rigour. This process needs to be capable of translation into measurable evidence at each stage of development. The level of maturity of an organisation is a function of the number of capabilities that can be observed to operate routinely at high levels of optimisation. The underlying systems put in place form the evidence of a mature process.
Continuous improvement is both sequential and cyclical. It is sequential because there are fundamental steps that must take place to reach higher levels of performance, and cyclical because organisations need to be able to learn from their performances in order to further improve the underlying processes and systematically pursue optimal outcomes (Wysocki, 2004) .
Edwards Deming is credited with the well-respected plan-do-check-act (PDCA) continuous improvement cycle (Wood and Wood, 2005) . The PDCA (see Figure 2 ) built on the work from Walter Shewhart's book Statistical Method from the Viewpoint of Quality Control (Shewhart, 1939) to produce the plan-do-study-act (PDSA) cycle. Nevertheless, Deming worked closely with Shewhart to develop the idea of continuous improvement as part of a system where feedback from the process and customer is evaluated against organisational goals (Moen and Norman, 2012) . Deming is the father of the total quality management movement.
Continuous improvement can be applied to all management activities including project and performance management (Du et al., 2008) . For example, in PMBOK (2013), the process groups are an example of PDCA, demonstrating that project management processes are similar to other business processes when it comes to continuous improvement. The PMBOK™ Guide adopts six process groups for projects -planning (plan), executing (do), monitoring (check) and controlling (act) -fitting within the context of initiating at the start and closing at the end of the project life cycle. The heart of the PMBOK methodology is closely aligned to PDCA. For any project type, it is necessary to plan, do, check, and act. PDCA provides a robust and more tangible method for measuring maturity. The following analogy can be adopted for evidence-based assessment:
1. Plan: Establish targets 2. Do: Measure outcomes 3. Check: Assess performance 4. Act: Enhance protocols Full maturity is reached when there is evidence of routine adoption of the above sequence in the underlying systems that support all of the appropriate organisational capabilities in the model. Rather than use a hierarchy of maturity levels, this approach highlights the need for nurturing a learning culture that aims to continuously improve (Stacey, 2003) . A systematic cycle of organisational growth is thus supported.
Strategic
The literature refers to organisational capabilities as a framework in which maturity can be assessed. Capabilities are tied to core strategic objectives that are derived from a declared vision, mission and set of organisational values. The notion is that if capabilities are mature, then the achievement of organisational strategy is enhanced (Backlund et al., 2014) . A large number of detailed capabilities, however, can inadvertently diminish their connection to strategy. It hence may be preferable to focus assessment on a smaller number of core capabilities (Nandyal, 2003) .
The discipline of project management is commonly characterised as a combination of projects, programs (i.e. multiple aligned project) and portfolios (i.e. collections of projects and programs). It is likely that capabilities change and become more sophisticated on this continuum, and it provides an opportunity to demonstrate a maturation pathway from small scale (local projects) to large scale (global portfolios). In all cases, project management is achieved by the pursuit of objectives.
Peter Drucker is credited with the concept of management by objectives (MBO). His work contributed to the practical and philosophical foundations of the modern business corporation and he is frequently described as the founder of modern business management. He was a writer, academic, business consultant and self-acclaimed 'social ecologist' who explored the way that people interact and organise themselves. MBO arose from his book The Practice of Management (Drucker, 1954) . It is a model of management that aims to improve organisational performance by clearly articulating strategic objectives that are accepted by both management and staff. According to the theory, participation in goal setting and the development of action plans leads to higher levels of commitment towards organisational success, as well as alignment of objectives across all parts of the business.
Plan Do Check Act
There are countless ways to implement management by objectives in practice. One needs to set core strategic objectives and then break these down into progressive targets. Organisations that apply MBO frequently report higher rates for sales and improved worker productivity (http://smallbusiness.chron.com/examples-managerial-objectives-23790.html). Objectives can be defined at any level of an organisation -with collective or individual responsibility. Both enable the task at hand to be more attainable and help people to visualise what needs to be achieved and how this can happen. Objectives need quantifying and monitoring.
Organisational capabilities are similar to objectives and can be managed in the same way. These capabilities can be used to track performance in the quest to move from lower capability to higher capability over time (Dosi et al., 2000) . Each capability requires a target goal to be established, outcomes to be measured, assessment of performance and the enhancement of systems and protocols where improvement is warranted.
Practical
The literature is clear that maturity models act as a bridge between organisational strategy and project success. What is not so clear is how to measure success in an objective and organisationwide manner. Cooke-Davies (2002) highlights confusion between terms such as 'project success' (doing the right project) and 'project management success' (doing the project right), and between 'success factors' (that lead to success) and 'success criteria' (that evaluate success). In the latter case, the list is long and criteria/factors are often specific to particular project types and client objectives (Davis, 2014) . Success criteria (such as KPIs) and success factors (such as core project constraints) are commonly linked (Westerveld, 2003) .
Ron Daniel developed the concept of success factors in the 1960s during his long-term role as
Managing Director of McKinsey & Co. The notion seems quite obvious: in any business environment certain factors will be critical to the achievement of success, and so logically if objectives associated with the factors are not realised, the business will fail -perhaps dramatically. The objectives are examples of success criteria, and often presented in the form of KPIs. Critical success factors were defined twenty year's later by John Rockart as success factors that are 'mission-critical' (Rockart, 1979; Bullen and Rockart, 1981 ). Daniel's work translates well to the discipline of project management where successful project delivery is always the main goal. Figure 3 ) for describing project integration is presented as a tetrahedron containing all knowledge areas existing in the PMBOK™ Guide (Fifth Edition), plus a new area of project environmental management that can recognise sustainability as an emerging aspect of modern project delivery (Ebbesen and Hope, 2013; Fernández-Sánchez and Rodríguez-López, 2010; Hwang and Ng, 2013) . Langston contends his model can be deployed to measure the ability of project teams to deliver successful performances at all stages of the project life cycle. This is achieved through the identification of success factors (represented by the four vertices of the model) and success criteria (represented by the edges of the model). KPIs are derived from the model to describe the relationships between success factors. They are constructed so to be relevant to any project type as well as being capable of numeric measurement. Project Integration Management, a key knowledge area in the PMBOK™ Guide, is intended to ensure that the right balance between all parts of a project is achieved over the project life cycle, and is reflected in the 3D nature of the model itself.
This 3D project integration model includes six generic success criteria (KPIs) that are related to project delivery success (PDS). They comprise:
1. Value: This KPI is described as project scope divided by cost (objective: maximise). Value is assessed in the context of Project Stakeholder Management, including meeting specified expectations and fostering ongoing engagement. Scope is interpreted as an output and cost is interpreted as an input, therefore the more utility delivered per unit of cost the more value for money is realised. 2. Efficiency: This KPI is described as project cost divided by time (objective: maximise).
Efficiency is assessed in the context of Project Human Resource Management, including leadership and team high performance. Cost is interpreted as an output (i.e. the value of work completed) and time is interpreted as an input, meaning that the more money expended per unit of time the more efficient is the project delivery process. 3. Speed: This KPI is described as project scope divided by time (objective: maximise). Speed is assessed in the context of Project Procurement Management, including outsourcing strategies and parallel supply chains. Scope is interpreted as an output, and time is interpreted as an input, such that the more utility provided per unit of time the faster the project delivery process. 4. Innovation: This KPI is described as project risk divided by cost (objective: maximise).
Innovation is assessed in the context of Project Communications Management, including knowledge management and research-informed learning. Risk is interpreted as an output (innovation leads to development risks) and cost is interpreted as an input; therefore a higher level of risk per unit of cost reflects the search for better ways of doing things (i.e. extra risk is only warranted if competitive advantage is realised). 5. Complication: This KPI is described as project risk divided by time (objective: minimise).
Complication (originally known as 'complexity') is assessed in the context of Project Quality Management, including being alert to excessive quality assurance paperwork and engineering over design. Risk is interpreted as an output and time is interpreted as an input, so a higher level of risk per unit of time is a sign of project difficulty that should be avoided during rollout. 6. Impact: This KPI is described as project risk divided by scope (objective: minimise).
Impact is assessed in the context of Project Environmental Management, including awareness of adverse sustainability outcomes and unnecessary resource consumption. Risk is interpreted as an output and scope is interpreted as an input, meaning that a higher risk level per unit of utility reflects unwanted environmental disruption.
The key relationships between the four success factors (cost, time, scope and risk) and the six success criteria (value, efficiency, speed, innovation, complication and impact) are illustrated in Figure 4 . A 2D representation of the model is provided for ease of comprehension, but it converts into a 3D tetrahedron by 'folding' along the dotted lines. Success factors are equally weighted and are shown in upper case.
Figure 4: Success factors and success criteria (Langston, 2013) Overall success (computed as the change in PDS between planned and actual performance) is given by the following formula (Langston, 2013) :
where: s = scope baseline, c = cost baseline, t = time baseline and r = risk baseline
MMM design and testing
Drawing on the above issues, a new approach for the assessment of organisation maturity is constructed. It is based on the six KPIs for project delivery success (value, efficiency, speed, innovation, complication and impact) plus an overall KPI to take account of the combined effect of the four success factors (scope, cost, time and risk). Continuous improvement based on PDCA is the means for assessing maturity. Core objectives and capabilities for project, program and portfolio domains can be identified. These are customisable and therefore can differ from one organisation to the next. The full model, shown in Figure 5 , is tested in the field based on a medium-sized data centre infrastructure firm in Tehran. The data was collected anonymously and as such the firm is referred to as 'example organisation'.
The example organisation uses a management by project approach as the basis for its business model. Within its niche market it is considered a medium-sized firm and employs approximately 270 people. It had a turnover last financial year of US$45 million and participated in numerous Iranian data centre projects as designer, supplier and constructor. The firm builds the data centre and then installs infrastructure using proprietary equipment sourced mainly from international suppliers.
The standard used for data centre design in the example organisation is ANSI/TIA942-2005 issued by the American Telecommunication Industry Association. In this standard, data centres are divided into different levels according to client requirements of reliability, infrastructure, construction structure, electric facilities and mechanical facilities (Ye et al., 2014) . The example organisation is commissioned to design and build data centres according to client needs based on a rating/tier (1, 2, 3 or 4). A team of auditors certified by Uptime Institute (USA) perform monitoring compliance against the specified rating/tier. The example organisation shared documents relating to organisational capabilities in action, and facilitated interview responses from the Chief Executive Officer (CEO) and various program and project managers who work at the firm. This access helped to identify the firm's core strategic objectives and relevant capabilities aligned to each KPI. Points were assigned only where demonstrable evidence could be observed. This evidence was recorded electronically and archived in a database underpinning the case study methodology.
To illustrate the process, the KPI of 'value' is discussed in more detail. Value is interpreted in the context of stakeholder management. The core objective for this KPI is identified as 'strategic alignment to build market share'. In other words, value is strengthened when the performance of a project, program or portfolio is aligned to the strategic vision, mission and values of the organisation. This objective is then broken down into capabilities that enable repeat client work (project level), market positioning (program level) and shareholder return (portfolio level). These three capabilities are in increasing order of complexity and are scored according to evidence of progressive PDCA improvement. Evidence of 'Plan' equals 1 point, 'Plan+Do' equals 2 points, 'Plan+Do+Check' equals 3 points, and 'Plan+Do+Check+Act' equals 4 points. Missing a step in the PDCA sequence disables the scoring of further steps. The evidence collected from the example organisation is shown in Figure 6 . The maturity score for the example organisation is derived from a self-assessment process. Each domain can have a maximum score of 28. The radar diagrams show the level of maturity for project, program and portfolio domains, and the size of the mapped area gives a visual impression of where strengths and weaknesses lie (Jin et al., 2014 ). An extra 4 bonus points are awarded if a domain reaches this fully mature level. An extra 4 bonus points are awarded if all three domains are fully mature, and this would then equal 100 points overall (i.e. 100% maturity).
The case study results show that the firm has a maturity score of 54% based on their own defined strategy and capabilities. The radar diagrams highlight the weakest performance is in the domain of portfolio management. The firm's Project Management Office (PMO) has contributed to the stronger performance at the level of individual projects. Results from discussions with key personnel identify that the most important objective when operating in the data centre infrastructure industry is to grow market share, and this is achieved by close alignment of all activities with overall organisational strategy. In order to obtain feedback on the case study findings, the CEO was later interviewed about the process and whether it was useful to the organisation. His key comments are listed below (translated from Persian): The CEO expressed high levels of satisfaction with both the method of maturity assessment and the practicality of its application in the office. The case study demonstrated that organisational strategy can be identified and capability can be demonstrated in terms of specific evidence collected during an independent audit. The outcome score provides a more precise measure of maturity than discrete hierarchical levels and involves up to 84 unique items of objective proof.
This case study highlights that maturity in the data centre infrastructure industry requires a set of capabilities that are somewhat different to what might be expected in other fields. For example, impact and environmental management are largely defined as relating to noise transfer to adjoining spaces and neighbouring properties. The firm scored well in terms of their investment in research and development (R&D) which is seen as critical to firm growth and market share. A comprehensive human resource (HR) allocation system exists but has not been updated for many years. A 360-degree appraisal is carried out annually to measure team performance. Overall, the audit was able to make recommendations for improving system maturity, such as devoting more effort towards better communication protocols to support competitive advantage. In particular, some of the benefits of R&D activity were not being captured and disseminated throughout the firm. Senior managers agreed that lessons learnt were not recorded in the PMO's system in a timely manner. Moreover, given the CEO manages the firm's portfolio himself, the assessor recommended that a team be established to handle this complex job in the near future.
MMM enables organisation maturity to be pursued via a customisable, systematic, strategic and practical approach. While it produces an overall score that can be used for internal trend analysis over time, the rigour of the process lies in the detailed assessment of individual capabilities. However, as capabilities are variables and organisation-specific, the model does not enable maturity to be compared across different organisations. Comparison is normally seen as a potential barrier to implementation in practice given that the maturity of an organisation (and hence the likelihood of achieving success in its endeavours) is not something to be broadcast to either the market or to one's competitors.
The approach used in MMM is facilitated by the involvement of experienced assessors. These assessors are critical in helping to realise the following benefits:
1. Identifying appropriate objectives and capabilities: These can be freely shared between organisations (via the assessors) since they reflect targets not performances 2. Certifying the self-assessment process: Evidence can be validated and audited by assessors to ensure probity 3. Recommendations to enhance protocols: An experienced assessor can suggest ways to address deficiencies and develop more mature systems to support business activities Experienced assessors may be people who are already certifiers for other rival maturity models. It would be advantageous to use a small panel of assessors on every assessment. They are also likely to be drawn from senior project managers, directors of PMOs and qualified academics in the project management field. Their role includes auditing maturity evidence and providing advice on how to improve organisational systems and processes. International professional bodies such as PMI and IPMA, and national bodies such as APM and AIPM should act as brokers for putting organisations in touch with assessors, as well as ensuring assessors are appropriately trained.
Conclusion
The basis for achieving consistent excellence in project management is assisted by mature organisational systems and processes. MMM is a simple yet robust model capable of guiding the development of any project management environment that needs to support the business of successful project, program and/or portfolio delivery. It forms a bridge between organisational strategy and project success through compatibility with the PMBOK™ Guide and the 3D Integration Model for assessing optimal delivery of individual projects. It can be adopted as a self-assessment tool and enhanced by the employment of an experienced consultant or auditor to provide improvement advice. It is a potential replacement for the complex OPM3 tool especially for smaller organisations that cannot justify the resultant time and expense. MMM is the only maturity model that uses the PDCA continuous improvement cycle embedded in the PMBOK methodology, and the only maturity model that supports customisable organisational capabilities. Field-testing on a medium-sized firm in Tehran suggests the implementation of MMM in practice is feasible and considered valuable by organisational stakeholders. Despite established solutions like CMMI, P3M3 and OPM3, there is still opportunity for MMM to improve current practices.
A Microsoft Excel™ template for calculation of maturity scores is freely available from the lead author of this paper via an email request.
